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MTTK 7 H04L 15/00 

CnOC06 BOCCTEHOBJieHHH BblCOKOHaCTOTHOH COCTaBJIHIOIUCH ayflHo 

CHTHajia h ycTpoflcTBO flJiH ero peajiH3ai|HH 

5 H3o6peTeHHe othochtch k pa#H03JieKTpoHHKe, Gojiee kohkpctho - k 
cpe^cTBaM ijH<|)poBOH o6pa6oTKH CHraajioB h mohcct Hcnojib30BaTbca an? 
ynyMineHHH KanecTBa ayano CHraanoB. 

H3BecTHbi cnoco6bi h ycTpOHCTBa ajm noBbiiueHHfl KanecTBa ay^HO 
10 CHrHajioB, BocnpHHHMaeMBix cjiyniaTejraMH, fiyTeM BOccTaHOBJieHHH 
xapaKTepncTHK BblCOKOHaCTOTHOH cocTaBJiHiomeH, yTpaneHHBix npn 
nepeAane no KaHajiaM c ManoH nponycKHOH cnoco6HOCTi>K) hjih npn 
KOAHpoBaHHH. OnncaHHbiH b naTeHTe PO 2,194,361 [1] cnoco6 
BoccTaHOBJieHM yTpaneHHOH HH<j)opMau;HH b ay#HO CHraajie 
15 npe^ycMaTpHBaeT Hcnojn>30BaHHe cneijHajibHOH CHCTeMbi koahp o b aH vlk \. 

fleKOflHpOBaHHfl IXH(^pOBbIX flaHHblX, npH 3TOM E[H(|)pOBbie flaHHbie 

pa3AejMK)TCji Ha 6jiokh UH(j)p b nopflflice y6biBaHHa 3HanHMocTH UH(|)p, hto 

n03BOJIHeT npH BOCnpOH3BeACHHH C flOCTaTOHHOH TOHHOCTblO 

BoccTaHaBJiHBaTb CTpyKTypy 6jiokob. Bojiee npocTbie cnoco6bi ocHOBaHbi Ha 
20 reHepaijHH KoppeKTHpyiomero cnraajia, nyTeM o6pa6oTKH ocTaBuiefic^ 
HH3KOHacTOTHOH cocTaBjraiomeH, h noflMeiuHBaHHfl KoppeKTHpyiomero 
CHraajia k ncxoAHOMy CHraajiy. HanpHMep, b naTeHTax CU1A. 6,335,973 [2] 
h 6,023,5 13 [3] npeflJiaraeTCfl ocymecTBJMTb reHepaunio BbicoKonacTOTHbix 

rapMOHHK H3 HH3KOHaCTOTHOH COCTaBJMIOmeH CHTHaJia. OGblHHO flJIfl 3THX 

25 uejiefi Hcnojib3yioTC5i HejiHHefiHbie npeo6pa30BaHHH. PfeBecTeH Taioice 

CnOCo6 4 ) °P MH P OBa HHa BblCOKOHaCTOTHOH COCTaBJMK>mefi Ha OCHOBe 

reHepaTopa BbicoKOHacToraoro uiyivia, npH 3tom napaMeTpbi uiyMa 
Bbi6HpaioTC^ nyreM aHanH3a HH3KonacTOTHOH cocTaBJunomefi cnraajia (cm. 
naTeHT C11IA 5,754,666 [4]). OflHaico, Han6ojiee 6jih3Khm k npe/yiaraeMOMy 



ABJifleTCfl cnoco6, onHcaHHbift b naTeHTe CUIA 5,893,068 [5]. B HeM 
npeAJiaraeTca ocymecTBJMTb nepeBOfl CHraajia b nacTOTHyio o6jiacTB nyTeM 
Hcnojib30BaHiM npeo6pa30BaHiw <£>ypbe. BbicoKonacTOTHaa AoGaBKa 
nojiynaeTCH 3a cneT pacTJDKeHtra HH3KonacTOTHbix cocTaBjraiomHx cneKTpa. 
5 TeM He MeHee, H3-3a oco6eHHOCTeii cjiyxa, a hmchho b cbjoh c TeM, hto 
nacTOTHoe pa3pemeHHe nejiOBenecKoro yxa y6biBaeT c poctom nacTOTbi 
3ByKa, npocToe paeraaceHHe hjih c^BHr cneKTpa He no3BOjraK>T ao6htbch 
cjiyxoBoro BocnpHHTM, 6nH3Koro k opnrHHajiy. 

10 IlpeAJiaraeMoe H3o6peTeHHe, KaK h b [5], Bocco3#aeT yTpaneHHyio 

BBICOKOHaCTOTHyK) COCTaBJMIOmyiO H3 OCTaBIHeHCH HH3KOHaCTOTHOH Hacra 

cneKTpa, ho, b OTjiHHHe ot [5], b HeM He Tpe6yeTca nepeBo^a CHraajia b 
nacTOTHyio o6nacTb (npeo6pa30BaHHe Oypte h ap.)» hto no3BOjraeT 
peajiH30BbiBaTB 3aflBjiaeMbiH cnoco6 c noMOHjbio Hecjio>KHbix ycTpoiiCTB, 
15 oGecneHHBaa othochtcjibho BbicoKoe KanecTBO BoccTaHOBJieHHoro CHraajia. 

npH 3TOM yHHTblBaJIHCb (|)H3HOJIOrHHeCKHe OC06eHHOCTH BOCnpH^THH 

cjiyuiaTejieM pa3Hbix flnana30HOB HacToraoro cneKTpa ay^HO CHraajia. 
IlpoBefleHHbie 3KcnepHMeHTbi noKa3anH, hto hhcto MexaHHHecKoro, t. e. 

HAeHTHHHOrO C OpHrHHaJIOM, BOCC03flaHHfl BblCOKOHaCTOTHOH 

20 cocTaBJiiiiomeH 3ByKOBoro cneKTpa, KaK npaBHJio, He TpeGyeTca. HeM Bbime 
nacTOTa BocnpHHHMaeMoro 3ByKa, TeM MeHbinee 3HaneHHe HMeeT TOHHOCTb 

BOCnpOH3B07(HMbIX HaCTOT, H flJW peaJIHCTHHHOH nepe^HH 3ByKOB 
AOCTaTOHHO npH6jIH3HTeJIbHO BOCCTaHOBHTb HX 3HepreTHHecKyio 

cocTaBJunou^oo. B GojibniHHCTBe cjiynaeB, ^ocTaTOHHO nojiynHTb 
25 KoppeKTHpyiomHH CHrHan c ypoBHeM 3HeprHH Ha bmcokhx nacTOTa:: 
npHMepHO paBHbiM opnrHHaJiy. KpoMe Toro, 3HeprHH 6jih3khx nacTOT ay#HO 
CHraajia KoppejiHpoBaHHbi Me^cnty co6ofi. llo3TOMy, aim pemeHHii 3aflaHH no 
BOccTaHOBJieHHio ay^HO CHraajia, 6jiH3Koro no BOcnpiMTHK) k Hcxo^HOMy, 
BbicoKonacTOTHyio cocraBJiaiomyK) <})opMHpyK>T H3 ocTaBiHefica 



HH3KOHaCTOTHOH COCTaBJMIOmeH nyTeM HHBepCHH CneKTpa HCXOflHOrO 

CHraajia bo BpeMeHHOH o6nacTH. 

TaKHM o6pa30M 5 ochobhbim OTjiHHHTejiBHBiM npH3HaKOM npeAJiaraeMoro 
cnoco6a no cpaBHemno c npoToranoM [5] HBjraeTCfl nojiy^eHHe 

BBICOKOHaCTOTHOH COCTaBJMK>meH 3a CHeT HHBepCHH CneKTpa BXOflHOrO 

ijH^poBoro CHraajia. ripn 3tom HHBepcHK) cneKTpa b uh^pobom cnraajie 
ocymecTBJiHKDT nyTeM H3MeHeHHH 3HaKa KaacAoro BToporo OTcneTa. Cnraaji c 
HHBepTHpOBaHHBiM cneKTpoM 4>HJiBTpyK>T h CABHraioT no HaCTOTe, BO 
H36e^caHHe nepeKptiTHA nacTOTHtix AHana30HOB hcxoahoto CHraajia h 
KoppeKTHpyiomero, 6jiaro,zjapfl neMy ocHOBHyio nacTB cneKTpa bxoahoto 
CHraajia coxpaiwioT HeH3MeHeHHOH. 

IlpeAJiaraeMBiH cnoco6 noncHHeTCfl nepTeacoM (Ohi\ 1), Ha kotopom 

H3o6pa^ceHa CTpyKTypHaa 6jioK-cxeMa ycTpoficTBa aji* BoccTaHOBjierow 

BbicoKonacTOTHOH cocTaBJiHK>meH nyTeM HHBepCHH cneKTpa. 

Chockh (a)-(e) cxeMaTHHHO noKa3BiBaioT cneKTp CHraajia Ha pa3HBix 3Tanax 

o6pa6oTKH. 

Ha Our.2 npHBe^eHa 4>yHKii;HOHajiBHafl 6jiOK-cxeMa peajiH30BaHHoro 

yCTpOHCTBa. 

Oht. 1 HJiniocTpHpyeT ocHOBHyio hack) Hcnojit30BaHHa HHBepCHH cneKTpa 

AJIJI BOCCTaHOBJieHH^ yTpaneHHOH BBICOKOHaCTOTHOH COCTaBJI5DOmeH. 

Bxoahoh CHraaji (a) npoxo^HT nepe3 nacTOTHBiH HHBepTop 1, b kotopom 
KancABiH btopoh OTCHeT BxoAHoro ayzjHo cHraana MeHaeT 3HaK. Ilpn 3tom Ha 
CHOCKe (a) cxeMaTHHHO H3o6pa>KeH cneicrp bxoahoto AHCKperaoro ay^no 
CHraajia. no och A OTKJiaABiBaioTCH 3HaHeHH* aMnjiHTyabi ayano cnraajia, a 
no och F - nacTOTbi. ITyHKTHpHOH JiHHHefi noKa3aHa OTcyTCTByiomaa 
BLicoKOHacTOTHan cocTaBJWioma^, KOTopyio Tpe6yeTca BoccTaHOBHTB. 
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CneKTp Ha BBixo^e nacTOTHoro HHBepTopa 1 noKa3aH Ha CHOCKe (b). Hmchho 

3TOT CHrHajl HCnOJIB3yK)T B KaHeCTBe OCHOBBI KHZ <])OpMHpOBaHH5I 

KoppeKTHpyiomero CHraajia. 

KaK npaBHjio, 3HeprHH ayano cnraajia y6i>iBaeT c poctom nacTOTBi, ho rjih 
5 CHraana c HHBeprapoBaHHBiM cneKTpoM 3TO npaBHjio HenpHMeHHMO, h 
CHrpaji Hy>KflaeTCH b KOppeicrapoBKe, t. e. ocjia6jieHHH BBicoKonacTOTHBix 
cocTaBjijnoujHX, hto6bi cneKTp cnraajia HanoMHHaji ecTecTBeHHBift. Run 

OCJiaGjieHHH BBICOKOHaCTOTHBIX COCTaBJIHIOmHX npHMCHJIIOT nOJIOCOBOH 

4>hjibtp 2. 3tot (J)HJii>Tp HMeeT nepeMeHHyio nojiocy nponycKaHHH, hto6bi 
10 o6ecneHHTB OTcenicy npncyTCTByiomeH b CHraajie H3JiHiiiHe chjibhoh 

BBICOKOHaCTOTHOH COCTaBJMIOIIjeH, 06pa30BaBHieHCH nOCJie HHBepCHH 

Bxo^Horo CHraajia. CneKTp cnraajia Ha BBixo^e nojiocoBoro (J)HJiBTpa 2 

nOKa3aH Ha CHOCKe (c). IlyHKTHpHOH JIHHHCH nOKa3aHa OT(|)HJIBTpOBaHHafl 

nacTB cneKTpa CHraana. CnrHan nocne nojiocoBoro <J)HjiBTpa 2 cflBHraioT no 
15 naCTOTe c noMoii;Bio HcnonB30BaHHfl npeo6pa30BaTejra nacTOTBi 3, TaKHM 
o6pa30M ? hto6bi npeAOTBparaTB Hano>KeHHe cneKTpoB KoppeKTHpyiomero h 
BoccTaHaBJiHBaeMoro cnraajiOB, KaK noKa3aHO Ha CHOCKe (d). Cnraaji Ha 
BBixofle npeo6pa30BaTejia nacTOTBi flBjraeTca KoppeKTHpyiomHM h c 
noMom,Bio cyMMaTopa 4 flo6aBjMeTca k BxoflHOMy cnraajiy (a). CneKTp 
20 BoccTaHOBJieHHoro cnraajia noKa3aH Ha CHOCKe (e). 

ripeAnojiaraeTCH, hto nacTOTHBifi #Hana30H H3BecTeH b Kaac^BiH momcht 
BpeMeHH: TaKaa HH(J)opMaLiH5i MO>KeT 6bitb nojiyneHa Henocpe^cTBeHHO c 
AeKo^epa (Ha nepTeace He noKa3aH) npn fleKOflnpoBaHHH bxo^hoto CHraajia. 
PaccMOTpHM, KaK npn TaKHX ycjioBiMX Moryr 6bitb peanH30BaHBi nacTOTHBifi 
25 HHBepTop 1 h nojiocoBOH (J)hjibtp 2, H3o6paxceHHBie Ha Onr.l. 

OyHKiiHOHajiBHaa 6jiOK-cxeMa BapnaHTa TaKoro ycTponcTBa npHBe^eHa Ha 
Onr. 2. OHa npeACTaBJi»eT co6oh MO>Q[H(J)HiiHpoBaHHyio cxeMy 
nepecTpaHBaeMoro reTepo^KHHoro (J)HJiBTpa, KOTOpBifi npOH3BOAHT KaK 
HHBepcHio nacTOTBi, TaK h (J)HJiBTpaLtHK) . 06-BeflHHeHHe 3thx onepaqHH 



5 



B03M02CH0 6jiaroflap5i TOMy, hto reTepoflHHHBiH 4>hjibtp MOAyJiHpyeT 

BXOflHOH CHrHaJl KOMnjieKCHbIM CHrHaJIOM (KOMnjieKCHOH 3KCnOHeHTOH), a 

onepamm HHBepcHA cneKTpa, KaK h3bgctho, MoaceT paccMaTpHBaTBca Kan 
pe3yjii>TaT MOflyjiHimn. PaccMOTpHM, KaK npeo6pa3yeTCH cneiap cHraana b 

5 yCTpOHCTBC llOCKOJIBKy yCTpOHCTBO HCnOJIB3yeT KOMnJieKCHOe 

npeflCTaBjieHHe CHraanoB, Be3#e 6yzjeM paccMaTpHBaTB KOMrnieKCHBie 
cneKTpti. OopMa aMnjiHTyAHoro cneKTpa Bxo^Horo CHraajia 6bma paHee 
noKa3aHa Ha Ohi\ 1 b CHOCKe (a), r^e, fljra ynpomeHHH, He npHBe^eHa 
cHMMeTpuHHan cocTaBJiaiomafl cneKTpa. 

10 Bxoahoh CHraaji nocTynaeT Ha bxo,zj yMHoaarrejra 21 h yMHCttKaeTca Ha 
cos(oDt), (J)opMHpyeMBiii reHepHpaTopoM 20, a TaoKe Ha bxoa yMHoacHTejiv; 
22 r#e yMHo^caexc^ Ha sin(a>t), <|>opMHpyeMBiH reHepaTopoM 21. 
rio hhm aeTCH , hto t- BpeMfl, co = 2nf, r/je f -nacTOTa cpe3a Bxo/jHoro CHraajia, 
KOTopaa MOHceT H3MeHflTBCH co BpeMeHeM. 3tot 3Tan peajiH3yeT yMHoaceHHe 

15 aeHCTBHTejiBHoro CHraajia Ha KOMnneKCHyio 3KcnoHeHTy, corjiacHO (J)opMyjie 
3Hjiepa: 

e jG>t = cos(wt) + j-sin(wt) (1) 

20 r,n;e j o6o3HanaeT MHHMyio eflHHHuy. 

^eHCTBHTejiBHM h MHHMafl nacra nojiyneHHoro CHraajia nocTynaiOT Ha bxoa 

(J)HJIBTpOB HH>KHHX HaCTOT 24 H 25 COOTBeTCTBeHHO. <I>HJIBTpBI 24 H 25 

OAHHaKOBBie. ^eHCTBHTejiBHan nacTB CHraajia yMHoacaeTCH b yMHO^cHteue 27 
Ha cos(a)t), (^opMHpyeMBifi reHepaTopoM 20, a MHHMaa nacTB nocTynaeT Ha 
25 bxo£ yMHO>KHTejM 28, rfle yMHO^caeTCH Ha -sin(cot), (J>opMHpyeMBiH 
reHepaTopoM 22, 3a cneT Hero o6ecneHHBaeTCH H3i>HTHe mhhmoh nacra 
CHraajia. CHraajiBi c bbixoaob yMHO^CHTejieft 27 h 28 CKJiaflBiBaiOTCfl b 
cyMMaTope 31. Bjiokh 27, 28 h 31 peanH3yioT ajiropHTM yMHoaceHiw 
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KOMnneKCHoro CHraana Ha KOMiuieKCHyio SKcnoHCHTy h B3Hrae 

AeftcTBHTejibHOH nacTH ot nojiyneHHoro KOMnjieKCHoro CHraajia. 

ReKx+j^-e^R^^ -ysin((ot) (2) 

5 

nojiyneHHtiH CHraaji CKjia^LiBaeTCH c hcxoahbim cHraajioM b cyMMaTope 30. 

TaKHM o6pa30M, KOHCTpyiojHfl ycTpoficTBa fljiH peajiH3aijHH npe,zyiaraeMoro 
cnocoGa BoccTaHOBjieHHH BbicoKonacTOTHOH cocTaBji^iomeH ay^HO CHraajia 

10 BKJiiOHaeT b ce6a cyMMaTop 30, bbixoa KOTOporo hbji^ctch bbixoaom 
ycTpOHCTBa, nepBBifi bxoa cyMMaTopa 30 noflKJnoneH k HCTOHHHKy 
Tpe6yK>mero KoppeKrapoBKH CHraajia, t. e. k Bxo^y ycTpoiiCTBa, a BTopoii 
bxoa noflKJiioHeH k Bbixo^y cyMMaTopa 31, nepBbift bxor KOToporo 
no^KJiioHeH k Bbixcyjy yMHoacHTejia 27, a BTopofi bxoa coeAHHeH c bbixo^om 

15 yMHOHCHTejM 28. Bxo^bi yMHO^CHTejieS 27 h 28 noflKJiioHeHbi k BbixoflaM 

HH3KOHaCTOTHbIX (J)HJTbTpOB 24 H 25, COOTBeTCTBCHHO. BxOfl 
HH3KOHaCTOTHOrO <J)HJIbTpa 24 nO£KJIK>HeH K BblXO^y yMHO^CHTejlH 2 1 , a BXOtf 
HH3KOHaCTOTHOrO <j)HJIbTpa 25 nOAKJIKDHeH K BblXOfly yMHOHCHTejM 22, npH 

3tom bxoabi yMHO^CHTejiefi 21 h 22 no^KJiioHeHbi k Bxo^y ycTpoficTBa. 
20 BTopbie Bxoflbi yMHOMCHTejiefi 21 h 27 noflKJiioHeHbi k Bbixo/jy reHepaTopa 
20, a BTopbie bxo^m yMHCOKHTejieii 22 h 28 noflKjnoneHbi k BbixoflaM 
reHepaTopoB 22 h 28, cooTBeTCTBeHHO. 

npocTOTa KOHCTpyKqHH, peajiH3yiomeH npe^JiaraeMbifi cnoco6 
BoccTaHOBJieHHH BbicoKonacTOTHOH cocTaBjiHiomeH ay^HO CHraana, 
25 no3BOJweT Hcnojib30BaTb ee aaace b 6biTOBOH TexHHKe, o6ecneHHBafl 
BbicoKOKanecTBeHHoe BOcnpoH3Be,aeHHe E(H(f>poBbix 3aimceH, nojiyneHHbix 
no KaHajiaM c y3KOH nojiocoii nponycicaHHfl. 



OopMyjia H3o6peTeHHH 

1. CnocoG BoccTaHOBjieHHH bbicokohectothoh cocTaBJi^iomeH ay^no 
CHraajia nyTeM aoGaBJieHHH k Bxo^meMy ayAHO cnraajiy 
BticoKOHacTOTHoro CHraajia, c^opMHpOBaHHoro nyTeM 
npeo6pa30BaHHH coxpaHHBineftcfl HH3KonacTOTHOH cocTaajraiomeH 
ay^HO CHrHana, omnuHaTOHiuucH meM, hto Ao6aBOHHBiH 
BBicoKonacTOTHbiH cnrHaji (J)opMHpyioT nyTeM HacToraoro 
HHBepTHpOBaHH^ BxoflHoro CHraajia c nocjjeAyiomeH (J)HJiBTpaijHeH h 
c^BHroM no nacTOTe. 

2. Cnoco6 no n. 1, OTJiHHaiomHHca TeM, hto nacToraoe HHBeprapoBaHHe 
h cflBHr no nacTOTe ocymecTBJiaioT nyTeM yMHoaceHHJi bxoahoto 
cnmajia Ha AonojiHHTejiBHO creHepnpoBaHHBie CHHycoHAajiBHBie h 
KOCHHycoHflajiBHBie CHraajiBi, nacTOTa kotopbix paBHa naeroTe cpe3a 
BxoflHoro CHmajia. 

3. YCTpOHCTBO flJI^ BOCCTaHOBJieHHfl BBICOKOHaCTOTHOH COCTaBJIHIOmeH 

ay^no cnmajia, cocTo^mee H3 cyMMaTopa, bbixoa KOTOporo ABjraeTCfl 
bbixoaom ycTpoiiCTBa, nepBBifi bxoa cyMMaTopa nOflKJIIOHeH K BXOAy 
ycTponcTBa, BTOpon bxoa noAKJuoneH k BBixo^y BTOporo cyMMaTopa, 
nepBBifi bxoa KOToporo no^KjiiOHeH k BBixoAy nepBoro yMHoaorrejifl, 

BTOpOH BXOA COeAHHeH C BBIXOAOM BTOpOTO yMHOHCHTejM, npH 3TOM 

nepBBin bxoa nepBoro yMHO>KHTejra noAKJiioneH k BBixoAy nepBoro 

HH3KOHaCTOTHOrO (])HJIBTpa, a BTOpOH BXOA nepBOTO yMHOHCHTeJM 

noflKJiioHeH k BBixoay reHepaTopa KOCHHycoHAajiBHBix CHraajiOB b 
(J)opMe cos(cot), nepBBiH bxoa BToporo yMHOHCHTejis noAKJiioneH k 
Bbixoay BToporo HH3KonacTOTHoro ^HJiBTpa, a BTopofi bxoa BToporo 
yMHOHCHTejM noflioiioHeH k BBixoAy reHepaTopa CHHycoHAajiBHBix 
CHTHajioB c oGpaTHBiM 3HaKOM b <|)opMe -sin(a>t), bxoa nepBoro 
HH3KonacTOTHoro (J)HJiBTpa noAKmoneH k BBixo^y TpeTbero 
yMHOHCHTejia, bxoa BToporo HH3KonacTOTHoro 4>HJiBTpa noflKJiioHeH i: 



Bbixofly neTBepToro yMHCOKHTejia, nepBBie bxoabi TpeTtero h 
neTBepToro yMHCOKHTejieii no/jioiioHeHBi k Bxoay ycTpoficTBa, a 
BToptie BxoflLi TpeTBero h neTBepToro yMHoacHTejieft noAKjnoneHBi k 
BBixoflaM reHepaTopoB KOCHHycoH^ajiBHBix h CHHycoHflajibHLir 

CHrHaJIOB, COOTBeTCTBeHHO, npH 3TOM BTOpOH yMH03KHTeJ!B HM6CT 

npjiMyio 3aBHCHMOCTB ot flonojiHHTenBHo creHepHpoBaHHoro 
CHHycoH^ajiBHoro CHraajia c oGpaTHBiM 3HaKOM. 
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Pe(J>epaT 

H3o6peTeHHe KacaeTca cnoco6a h ycTpoficTBa rjix BoccTaHOBJieHHH 
5 BBicoKonacTOTHOH cocTaBJiHiomeH ay^HO CHraajia, KOTopaa mohcct 6bitb 
yTpaneHa b pe3yjibTaTe nepeaaHH no KaHajiy c nojiocofl nponycicaHHJi 
MeHBineft, HeM nacTOTHBiH AHana30H CHraajia. 

CnOCOG BOCCTaHOBJieHHH 3aKJIK)HaeTCH B (|)OpMHpOBaHHH BBICOKOHaCTOTHOH 

Ao6aBKH k HcxoflHOMy CHraajiy, npHHeM flo6aBKa (|)opMHpyeTCfl nyTeM 

10 4>HJIBTpaiJHH HaCTOTHO HHBCpTHpOBaHHOrO BXOflHOrO CHrHaJia. YCTpOHCTBO 

BKJiiOHaeT b ce6a HHBepTOp cneKTpa, iiojiocoboh 4>hjibtp c nepeMeHHOH 
nojiocofl nponycicamra ajih BBiaejieHPra coxpaHHBUieHCH nacra 
HH3KOHacTOTHOH cocTaBJraiomeH CHraajia, npeo6pa30BaTenB nacTOTBi, 
o6ecneHHBaiomHH nepeHOC cneKTpa OT<|>HjibTpOBaHHoro CHraajia BBiuie 
15 nacTOTBi cpe3a BxoflHoro CHraajia h cyMMaTop rjiz cjioacemiJi hcxoahoid 
CHraajia h #o6aBOHHoro CHraajia. 2 (J)Hr., 2 h. n. 




